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(54) Embossing device 

(5 7) An embossing device for tissue paper convert- 
ing apparatus, comprises a first rail (12) and a second 
roll (14) cooperating with each other to emboss a web 
of tissue paper (30; 30a, 30b) in-between, first protru- 
sions (20) on the circumference of the first roll (12) co- 
operating with the second roll (1 4) to form a first n |p with 
a first gap In-between, second protrusions (22; 22a, 



22b) on the circumference of the first (1 2) or second roll 
(14) cooperating with the other of the first and second 
roll as a counter roll to form a second nip with a second 
gap in-between , The embossing device further compris- 
es an adjusting means for selectively adjusting the sec- 
ond gap of the second nip of some or all second protru- 
sions (22; 22a, 22b). 
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Description 

Field of the Invention 

[0001] The Invention relates to an embossing device 
for tissue paper comprising a first and a second roll co- 
operating with each other to emboss a web of tissue pa- 
per in-between. 

state of the art 

[0002] The embossing of sheet materials or the de- 
forming of sheet or strip material, especially of non-wo- 
ven fibre webs, is usually carried out by means of two 
rotatable calender rolls having an embossing nip formed 
In-between. The web material to be embossed is guided 
between these rolls. At least one of the cooperating rolls 
is provided with raised discrete locations forming a sig- 
nature surface pattern to be embossed. These raised 
discrete locations will be referred to as protrusions In the 
following. The embossing can serve several purposes, 
it can be used to provide a stiffening effect, to impress 
an esthetic pattern or to provide a ply bonding between 
a multitude of individual plies In the web. 
[0003] The embossing devices can comprise one flat 
steel rail and one embossed positive (male) roll which 
is generally referred to as an SSE-system (single soft 
embossing), tn this system ttie paper plies are em- 
bossed on a hard roll with hard protrusions and then led 
through a nip between the hard embossing roll and an- 
other hand roll with a flat surface. In this nip the plies are 
mechanically bonded to each other. A suitable material 
for the hard rolls and the protrusions are steel. Other 
embossing devices Bre the UNION-emboselng or the 
nested embossing which are especially used to provide 
ply bonding between different tissue plies with or Without 
the additional use of an adhesive. Beside the technical 
effect of the embossing, the esthetic effect Increasingly 
gains importance. Consequently, there Is a desire to 
produce different products with different embossing pat- 
terns. Moreover, it has to be distinguished between 
brand products and so'called private or white label prod- 
ucts. Quality features like softness, or stability can usu- 
ally only be recognised during use of such a product 
Therefore, the provision a brand name or trademark on 
the products is often the onry recognisable difference 
between brand products and white label products. 
[0004] Since different products are manufactured on 
the same paper converting machines, it is necessary to 
changeover these machines to different products with 
different embossing designs. There is a constant desire 
to reduce the changeover times. These are usually de- 
termined by the required time to exchange the emboss- 
ing rolls. The disassembly and assembly of a roli, the 
correct adjustment of the nip between the parallel rolls 
and the exact positioning of the embossing roll relative 
to the counter roll requires about one working day This 
leads to a certain Inflexibility of the production because 



a good production planning normally tries to avoid any 
unnecessary exchange of the rolls. 
[0005] The positioning of two complete embossing 
stations with different embossing rolls which are posi- 

3 tloned one after the other in the running direction of web 
to be processed might reduce the downtime during the 
exchange or the maintenance of an embossing roll. 
However, this Is a very expensive and, moreover, space 
consuming solution. Due to the space restrictions It is In 

to most cases not possible to integrate a further complete 
embossing station into an existing production line. 
[00Q6] OE 1 99 36 27B suggest to provide an emboss- 
ing station with at least two embossing rolls positioned 
around a counter roll. Each embossing roll can be 

*5 moved between an operating position and a resting po- 
sition. In the resting position, there is a sufficient nip be- 
tween the embossing roll and the counter roll so that, 
while the web Is passing through, this nip is not activat- 
ed. 

4> [0007] BP 0 275 231 31 describes an embossing sta- 
tion for paper products which can achieve more than 
one pattern on a web without exchange of embossing 
rolls. Based on the object to shorten the time for a 
change of the embossing pattern, it Is suggested to use 

as a foot-to-foot embossing between rolls which are sepa- 
rately driven at synchronized speed. By changing me 
degree of overlap between mutually facing pairs of pro- 
trusions which determines the embossed areas, the em- 
bossed areas and, therefore, the embossing pattern can 

30 po adjusted between a maximum overlap and a mini- 
mum overlap. The degree of overlap between the mu- 
tually facing pairs of protrusions can be adjusted by axial 
or radial displacement of at least one of the two rolls. 



[0008] it is the object of the invention to provide an 
embossing device which minimizes the changeover 
time and, at the same time, provides a high flexibility In 

40 changing the embossing patterns. 

[0009] This object is solved by an embossing device 
with the features of claim 1 . 
[001 0] The inventive embossing device has first em- 
bossing protrusions on the circumference of a first roll 

45 cooperating with a second roll to form a first nip with a 
first gap in-between. There are second embossing pro- 
trusions on the circumference of the first or second roll 
cooperating with the other first or second roll as a coun- 
ter roll to form a second nip with a second gap in-be- 

50 tween. Further, the embossing device comprises an ad- 
justing means for selectively adjusting the second gap. 
This provides a high variability of the embossing device. 
Ab an example, the first protrusions could form an es- 
thetic embossing pattern, whereas the second protru- 

ss slons might add a certain brand name or trademark to 
the embossing pattern. The provision of the adjusting 
means makes it possible to selectively adjust the sec- 
ond gap, which is the gap between the brand name or 
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trademark and the counter roll. Therefore, It is possible 
to lade out the provision of the trademark or brand name 
in the overall embossing pattern of the product. Another 
possibility is to selectively adjust the second gaps so 
that the impressing depths of the second protrusions 
leads only to the embossing of the brand name on one 
side of the product. This avoids the occurrence of a mir- 
ror-inverse impression of the embossing pattern on the 
backside of the product The above given two examples 
only cover a part of the different possibilities of product 
variations which can be easily performed with the Inven- 
tive device. Besides these examples all relating to the 
selectiye adjustlng of the second gap Independently of 
the first gap, there are also possibilities for completely 
switching between two different embossing patterns. In 
that case the adjusting means for selectively adjusting 
the second gap also Influences the first gap. 
[001 1 J Preferred embodiments of the Invention follow 
from the dependent claims 

[001 2] According to a preferred embodime nt of the in- 
vention, the first roll Is made of steel and the second roll 
Is made of rubber. According to an alternative preferred 
embodiment, the first and second roll are made of steel. 
In that case using an SSE-system , It Is preferred to pro- 
vide one flat steel roll and one embossed positive steel 
roll cooperating with each other. The inventive emboss- 
ing device can also be of a union-type. 
[0013] Preferably, the first and the second roll are syn- 
chronised relative to each other. This Is important in all 
those configurations » where one of the rolls is not a flat 
roll. Then the embossing device Is only operable If the 
two cooperating rolls are in register so that the relative 
position of the protrusions and/or depressions on both 
rolls are always In a predetermined and controlled po- 
sition relative to each other. 

[0014] The synchronisation of the two rolls can be ad- 
vantageously achieved by means of a gear box or a syn- 
chronous belt drive between both rolls. 
[0015] According to a preferred embodiment of the In- 
vention the adjusting means comprises a means for dis- 
placing the first and second roll relative to each other In 
an axial direction. Such an axial displacement changes 
the relative position of the second protrusions and cor- 
responding protrusions or depressions on the counter 
roll relative to each other so that the gap of the nip In 
the region of the second protrusions can be selectively 
adjusted, 

[0016] The same can be achieved by displacing the 
first and second roll In a circumferential direction relative 
to each other. A displacement Jn e circumferential direc- 
tion can be performed by turning one of the rolls by a 
certain amount whereas the other roll is held still. An- 
other theoretical possibility is to run both rolls synchro- 
nously, I.e. with the same circumferential speed and, 
during a certain changeover time, to rotate one of the 
rolls with a higher speed to achieve a circumferential 
shift between both rolls. However, this theoretical pos- 
sibility Is difficult to achieve in practice because the web 



passing between the two rolls undergoes a shearing 
load due to the differences In the circumferential speed 
between both rolls during the changeover operation. 
This could lead to a tearing of the product web to be 

5 processed. Moreover, It should be kept in mind that ac- 
cording to this embodiment the circumference of the 
rolls is important because rt should have an integer 
number of design lengths. Each design pattern has a 
specific length in the drcurrrferentlal direction of the em- 

ro bossing cylinders. The easiest variant is that both rolls 
have to have the same circumference and an equal 
number of design lengths. If the rolls have different cir- 
cumferences, they have a circumference corresponding 
to an integer number of design lengths along their cir- 

1 3 cumference. in other words, the ratio of the circumfer- 
ence and the length of the design should be an integer 
for both embossing rolls. Only then the embossing pat- 
tern will be constantly repeated on the web of tissue pa- 
per. 

so [0017] According to a preferred embodiment of the In- 
vention, the second protrusions are placed on addition- 
ally provided embossing elements, the position or which 
Is adjustable in a radial direction of the roil so that they 
are movable from one effective, embossing position into 

23 a retracted, non-effective position. This preferred em- 
bodiment has tha advantage that the movement of the 
additionally provided embossing elements acting as sig- 
nature elements can be performed during the normal 
operation of the embossing device. The changeover 

30 time is reduced to a minimum, namely the time required 
to move these embossing elements from the embossing 
position Into the retracted position and vice versa .More- 
over, this embodiment opens up the option to selectively 
move only some of the second protrusions at one time. 

6 [001 B] ir such additionally provided embossing ele- 
ments are used, it is preferred to provide them With 
rounded edges. This avoids the inadvertent embossing 
of sharp edges of these embossing elements into the 
web of tissue paper. 

[0019] According to preferred embodiment, the posi- 
tion of the additionally provided embossing elements is 
adjustable by means of an oil pressure system. The use 
of a hydraulic system has the advantage that the em- 
bossing pressure can be easily adjusted. Other possi- 

4$ bilities do adjust the position of the additionally provided 
embossing elements comprises spring loaded or dec- 
tromagneticaity operated embossing elements of the ly- 
ing of slims (thin plates) underthe embossing elements. 
The embossing elements can also be adjusted by a 

so wedging action of underlying slims cooperating with a 
tapered surface of the embossing elements. A preferred 
embodiment for providing an oil pressure system com- 
prises the attachment of the embossing elements to pis- 
tons which are movable within cylinders In fluid commu- 

ss nlcatlon with lines for pressurised oil. Depending on the 
oil pressure in the cylinders, the pistons move the at- 
tached embossing elements into the embossing posi- 
tion or the retracted position. 
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[0020] According to a preferred embodiment, the oil 
pressure system further comprises biasing elements to 
bias the embossing elements Into the retracted, non-ef- 
fective position. These biasing elements can be realised 
in form of spring elements which have to be selected to 
hold the embossing elements In the retracted, non^f- 
fectlve position against the centrifugal force during ro- 
tation. 

[0021] According to a further preferred embodiment 
of the invention, there is additionally provided a means 
to selectively hold some selected embossing elements 
in the effective position whereas the other embossing 
elements are Jn the non-effective position. This embod- 
iment enables the use of different additional design el- 
ements or brands which are selectively added to a basic 
pattern. 

[0022] Common to ad above cited preferred embodi- 
ments Is the possibility to provide at least one of the rolls 
with a certain bembage in order to compensate the sag- 
ging of the rolls due to their weight. 

Short description of the drawings 

[0023] In the following, some exemplified embodi- 
ments of the invention will be described with reference 
to the accompanying drawings. In the drawings, 



Figs. 1 to 3 



Figs, 4 and 5 



Fig.e 



Fig. 7 



Fig. 8 



Fig. a 



depict three examples of an embodi- 
ment of the Invention which show dia- 
grammatical ly the circumference of the 
cylindrical first roll and second roll as 
doveloped and In different positions 
relative to each other; 

show dlagrammatlcaily another exam- 
ple of the two roils as developed and 
the embossed product resulting there- 
from; 

shows diagrammatical ly an embodi- 
ment with second embossing protru- 
sions mounted on separately provided 
embossing elements; 

shows an embossing roll similar to that 
shown In Fig. 6 with a hydraulic actua- 
tion system for separately provided 
embossing elements with Individual 
hydraulic units; 

shows an embodiment similar to that 
according to Fig. 7 with a plurality of 
embossing elements in communica- 
tion with individual hydraulic pressure 

lines; 

shows a further embodiment of the hy- 
draulic system with a common hydrau- 
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lie unit and including the possibility to 
actuate only some of the additionally 
provided embossing elements; 

shows the position of a biasing element 
acting on the embossing element; 

is a sectional view in a radial direction 
of a hydraulic system similar to that 
shown in Rg. 9; and 

shows two cooperating rolls forming 
the main parts of an embossing device 
within the state of the art. 



Detailed description of preferred embodiments 

[0024J In the following, several different embodiments 
of the Invention will be described. Through out the dif- 
ferent views, the same reference numerals arc used for 
the seme or corresponding elements. 
[0025] Starting with Rg 1 2, the main constituting ele- 
ments of a prior art embossing device are shown. There 
(s a first roll 12 and a second roll 14 which ere mounted 
to a machine frame (not shown) of the embossing de- 
vice. The rolls 12, 14 can be rotated around their longi- 
tudinal axes which are preferably parallel to each other 
Both rolls are provided with pivots 16, which hold pivot 
bearings 18 (shown In Rg, 9). On the first roll 12 there 
are first embossing protrusions 20 distributed on the out- 
er circumferential surface thereof. The roll 14. acts as 
the counter roll or anvil roll and is in contact with the 
embossing protrusions 20 on the first roil 12. A web of 
tissue paper which runs through the embossing nip be- 
tween the rolls 12 and 14 receives an embossing corre- 
sponding to the shape of the first protrusions 20 of the 
first roll 12. In the prior art example shown In Rg. 12. 
the second roll 14 has a flat surface with no protrusions 
or depressions on the circumferential surface thereof. 
[0026] In Figs. 1 to 3, a first embodiment of the inven- 
tion is described. The inventive embossing station is ap- 
plicable to different embossing systems. It is possible to 
provide a single soft embossing system with one flat 
steel roll and one embossed steef roll or It Is possible to 
provide a steel-rubber pair with the steel engraved em- 
bossing mil and a counter roil made of rubber or to use 
a union embossing system. Part of the circumference of 
a first roll 1 2 and a cooperating second roll 1 4 are sJiown 
as developed. The part of the development shown in 
Figs. 1 to 3 corresponds to one design pitch on the cir- 
cumference of the rolls. On the first roll 12, there are first 
protrusions 20 which are raised from the surface to- 
wards the surface of the second roll 1 4. Moreover, there 
are depressions 24a and 24b, wherein 24a has a con- 
siderably smaller 3i2e than the depression 24b. 
[0027] On the second roll 14 there are second protru- 
sions 22 which, In the example shown in Rgs 1 to 3, are 
subdivided In two groups 22a and 22b. Without limiting 
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this embodiment to this example, the second protru- 
sion* 22a and 22b could be different brand names, it is 
apparent that In the embodiment shown In Figs. 1 to 3, 
the first protrusions ate positioned on the first roll 12 
whereas the second protrusions are positioned on the 
second ran 14 with the first roll acting as a counter roll. 
However, according to a modification of this embodi- 
ment, the second protrusions could also be on the cir- 
cumferential surface of the first roll 12 wrth the depres- 
sions 24a, 24b provided in the second roll 14, 
[0028] In the following, the different positions of the 
rolls 12 and 14 will be explained with reference to Figs. 
1 to 3. For sake of simplicity, the first group of second 
protrusions 22a will be referred to as a first emblem 22a, 
whereas the second group of second protrusions 22b Is 
considered to be a second emblem 22b. In the arrange- 
ment according to Fig. 1 , the first emblem 22a is in reg- 
istration with the contact surface 26 between the de- 
pressions 24a and 24b. Same applies to the first protru- 
sions 20. which in Figs, 1 , 2 and 3 are aJways facing a 
flat contact surface on the second roll 1 4. In the embod- 
iment according to Fig. 1, however, the second emblem 
22b faces the depression 24b. in that region, the gap of 
the nip between the second emblem 24b and the corre- 
sponding counter surface on the counter roll 14 Is great 
enough so that the web of tissue paper running between 
the rolls 12 and 14 is not sufficiently backed up in the 
region of the second emblem to effect an embossing. 
The embossed product leaving the embossing device 
schematically shown in Fig. 1 win have af irst embossing 
pattern corresponding to the first protrusions 20 and an 
embossing pattern corresponding to the first emblem 
22a. 

[0029] Fig. 2 distinguishes from the configuration ac- 
cording to Fig. 1 in that the two rolls 12, 14 are shifted 
relative to each other in a circumferential direction. This 
has the effect that the first emblem 22a Is now In a po- 
sition to oppose the small size depression 24a to be- 
come Ineffective In the embossing process. The second 
emblem 22b, however, now opposes the contact sur- 
face 26 to ba effective. The product leaving the emboss- 
ing device with rolls 12, 14 in registration according to 
Rg. 2 will receive an embossing corresponding to the 
first protrusions 20 and the second emblem 22b. 
[0030] A further possible configuration is shown In 
Fig. 3 In which the rolls 12 and 14 arc arranged so that 
both the first emblem 22a and the second emblem 22b 
face the large size depression 24b to be in an ineffective 
position. The embossed product according to this con- 
figuration would have only an embossing pattern effect- 
ed by the first protrusions 20. 
[0031] The relative movement of the two rolls 12, 14 
to effect the different embossing patterns according to 
Figs. 1 , 2 and 3 can be part ormed by preferably stopping 
the machine, moving apart the two rolls 12, 14 to in- 
crease the nip gap in-between and by selectively turning 
the two rolls relative to each other into the new position. 
Then the two rolls are moved again In their operating 
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position with a desired gap of the embossing nip be- 
tween the contact surfaces and the protrusions and the 
machine is restarted again. To ensure that the first end 
the second roll are In the correct registration with each 
5 other, their rotational movement has to be synchronised 
by means of a suitable gear box or a synchronous belt 
drive. 

[0032] As indicated above, Figs, 1 to 3 show a design 
pitch of a developed circumferential surface of the first 
fo and second mil, respectively. Tne embossing pattern 
and especially the gap of the nip of some or all second 
protrusions is changed by displacing the first and sec- 
ond roll relative to each other in a circumferential direc- 
tion. However, a similar diagrammatical view as that ac- 
15 cording to Figs. 1 , 2 and 3 could also be used to illustrate 
the second possible alternative for selectively adjusting 
the gap of the nip of some or all second protrusions. This 
can be also performed by displacing the first and second 
mils relative to each other In an axial direction. The es- 
20 sentlal point is always that there has to be a relative 
movement between the two rolls so that some or all sec- 
ond protrusions are brought Into a position opposing a 
depression in the counter roll so that the second protru- 
sions become ineffective in the embossing process. 
2S [0033] Figs. 4 and 5 show another embodiment of the 
invention also Including the embossed web 30a, 30b. 
There are shown two different relative positions of the 
outer circumferential surface of the first roll 12 and sec- 
ond roll 14. In Figs. 4 and 5, the circumferential surfaces 
3C are also shown as developed. It can be seen that the 
first roll has first protrusions In the shape of a flower and 
second protrusions in the shape of a bird. These protru- 
sions are arranged repeatedly on the circumferential 
surface of the first roll 20 with a design pitch A. This 
9s means that during one single revolution of tho first roll 
20, the first and second protrusions can be four times 
embossed into the web of tissue paper. 
[0034] The corresponding second roll acting as a 
counter mil has raised regions 26. Correspondingly, the 
40 other parts of the circumferential surface of the second 
roll 14 correspond to the depressions 24 according to 
the embodiments of Figs. 1 to 3. If the two rolls 12> 14 
according to Fig. 4 are In an operating position and a 
web of tissue paper to be embossed passes the ma* 
45 chine direction B through the nip between the first and 
second rolls, only the first protrusions (flowers) oppos- 
ing the raised contact surfaces 26 are embossed on the 
web 30a of tissue paper. 

[0035] In the diagrammatlcally shown example in Fig. 
50 5, the first roll 12 and the second roll 14 are clrcumfer- 
entfalty moved by a circumferential distance corre- 
sponding to a design pitch A. This has the effect that the 
second protrusions 22 are opposing the raised contact 
surfaces 26 so thatthe embossed tissue web 30b shows 
ss only second embossed protrusions (birds). 

[0036] In the embodiments of the embossing device 
according to Figs. 4 and 5, It Is also possible to selec- 
tively adjust the gap of the nip of the second protrusions. 
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However, contrary to the embodiment according to Figs . 
1 to 3, this also influences the first protrusions, tn the 
embodiments according to Figs. 1 to 3, the first protru- 
sions remain always in an effective position, whereas in 
the embodiment according to Figs. 4 and 5, the first and 
second protrusions are brought in an alternating manner 
Into their effective position. 

[0037] In the embodiment according to Figs. 4 and 5, 
the first roll 12 Is preferably an engraved steel roll, 
whereas the second roll 1 A is made of rubber. Normally, 
the lifetime of the rubber surfaces te limited duo to the 
repeated Impressions of the protrusions of a certain de- 
sign element into the rubber surface. Since the first pro- 
truslons and second protrusions press into different po- 
sitions on the contact surface 26 of the rubber anvil roll 
14, the lifetime of the rubber roll is increased when the 
embossing designs are exchanged in an alternating 
manner. 

[0039] The embodiments according to Figs. 1 to 5 
have In common that a change of the embossing pattern 
Is carried out by changing the position of the first end 
second roll relative to each other. This Is only technically 
feasible if the machine is stopped because any differ- 
ences in the circumferential speed of the two rolls or a 
shifting in the axial direction during the machine run im- 
plies the danger that the tissue web to be processed 
tears or gets otherwise damaged under the sheer forces 
resulting from this relative movement of the two rolls. 
[0039] The embodiment according to Fig. 6 Is similar 
to that according to Fig. 1 . One difference resides in that 
the second protrusions 22 are fixed as separate signa- 
ture plates or shims to the first roll (first protrusions on 
the first roll omitted for reasons of simplicity) with corre- 
spondingly formed depressions 24 which are provided 
on the second roll 1 4 and can be aligned with the second 
protnisions22 so that no embossing occurs in the region 
of the second protrusions. The main principle of an axial 
or circumferential relative movement of the two rolls cor- 
responds to thai already described in the context of Figs. 
1 to 3. it is apparent to those skilled in the art that the 
depressions 24 have to be provided with a larger size 
than the protrusions 22 so that tho web of tissue paper 
to be processed between the rolls 1 2 and 1 4 is not dam- 
aged. Moreover, the edges of the embossing shims 22 
should not become visible In the embossed product. 
Therefore, it Is preferred to provide rounded edges of 
the additionally provided embossing elements with the 
second protrusions. 

[0040] In all above described embodiments, the 
movement of the two rolls can be achieved by means of 
a gear system. The relative movement of the rolls is per- 
formed by disassembly of the gears and their readjust- 
ment based on the desired register of the two roils rel- 
ative to each other, in order to reduce the changeover 
time, a servo motor can be used. In the example accord- 
ing to Fig. a, the flat roll 14 can be easily individually 
turned in its operating positions because the depres- 
sions 24 do not Impede their movement, if the rolls are 
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adjusted by an axial movement, care has to be taken 
that the length of the rolls Is sufficient to compensate for 
the relative changes of the position of the rolls, Samo 
applies to the drive of the rolls. For a device with rolls, 
3 which can be axlally shifted, broad gears can be provid- 
ed. Another possibilities is the provision of a toothed hol- 
low shaft which ensures the transmission of torque in- 
dependently of the axial position of a pinion gear within 
the hollow shaft, 
io [0041] Figs. 7 to 11 show further embodiments with 
oil pressure controlled embossing elements. Fig. 7 
serves to explain the principles of this solution. In the 
examples according to Figs. 7 to 11, it is always as- 
sumedthat the additional embossing elements are pro- 
fs vided on the first rod 1 2. Moreover, the provision of first 
protrusions 20 is omitted In these drawings. Those 
skilled in the art should realise that the embodiments 
shown in Figs. 7 to 11 are also applicable for second 
protrusions provided on the second roll 14 and Inde- 
£0 pendent of the provision of first protrusions on the same 
or the counter roll. 

[0042] In the embodiment according to Fig. 7, the sec- 
ond protrusions 22 a, 22b are provided on curved, out- 
wardly facing surfaces of embossing elements 32. The 
55" emboeeing elements 32 are attached to pistons 34 
which are operated from one common or Individual hy- 
draulic units 36, tn the example according to Fig. 7, there 
are two pressure lines 3Ba, 38b for supplying high pres- 
sure oil to the hydraulic units 36. The hydraulic units 36 
30 move the pistons 34 and attached embossing elements 
in radial direction so that they can be brought Into an 
effective, embossing position and a retracted, non-ef- 
fective position. The supply of oil can be best achieved 
through the pivot or pivot bearings to reduce technical 
S3 problems in sealing the oil supply lines. 

[0043] Fig. 10 schematically shows an embodiment 
according to which tho piston 34 is operated by means 
of the oil pressure in a cylinder chamber 40 acting on a 
plate 42 which sealingly engages the walls of the eylln- 
40 der and is fixed to the piston 34- Thus, pressurized oil 
supplied through pressure line 38 presses the plate 42 
radially outwards so that the embossing element is 
moved into an effective embossing position. To retract 
the embossing element again, there are springs 44 pro- 
4S vlded In the cylinder chamber 40 which act on the plate 
42 to bias the embossing element into its non-effective 
retracted position. The springs 44 have to apply a suffi- 
cient force also to compensate tho centrifugal forces 
acting on the embossing elements when the roll Is ro- 
50 tating fast. 

(0044] A further alternative for effecting the move- 
ment of the embossing elements in both directions is to 
use both 8 Ides of the roll to provide a hydraulic circuit 
which acts in an alternating manner on first and second 
ss emblems. Such an embodiment Is shown In Figs. 9 and 
11 . According to the embodiment shown In Fig. 9, there 
is an oil pressure control unit 46 with two pressure lines 
38a and 38b. Each pressure line ads on one cylinder 



PAGE 10/21 1 RCVD AT 1/21/2005 9:51:59 AM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 » DNIS:8729306 1 CSID:920 721 0279 * DURATION (mm-ss):06-08 



JAN 21 2005 08:58 FR KC LEGAL DEPT 



920 721 0279 TO 917038729306 



P. 11/21 



11 



EP 1 321 286 A1 



12 



chamber 40a, 49b, whereas a branched off fluid pres- 
sure lino 49a, 49b leads to the depression accommo- 
dating the embossing elements corresponding to the 
cylinder chamber 40 supplied by ihe other of the two 
fluid pressure lines. This system makes it possible to 
activate the embossing elements 32a and 32b In an al- 
ternating way. From Fig, 11, which Is a cross sectional 
view of a system similar to that shown in Pig. g, It follows 
that the embossing element 32a is in the retracted state, 
whereas the embossing element 32b Is in its effective 
position. Moreover, In thB cylinders 40a. 40b the other 
operational positions corresponding to the embossing 
element 32b being In the tetracted_poaJtion and the ^em- 
bossing element 32a being in the effective position are 
shown by dashed lines. The oil pressure lines 38b and 
38a are schematically shown. Depending on which of 
the two oil pressure lines 3&a, 3Bb Is supplied with high 
pressure fluid, one of the embossing elements Is 
brought and held in the effective position, whereas the 
other one Is In the non-effective position. 
[0045] Under normal operation conditions, the chang- 
ing of the embossing pattern does not occur very often. 
Therefore, the oil pressure system can be further sim- 
plified according to the embodiment of Fig. 8. Since an 
oil pressure can be kept relatively constant over a longer 
period of time - at least if there Is no leaking of oil or high 
temperature changes the pressure cylinders do not 
have to be supplied continuously with oil. It would be 
sufficient to build up the necessary pressure during a 
short changeover time and to keep the pressure in the 
pressure lines 38a or 3Bb by means of back pressure 
valves 38a and 3Bb. According to the embodiment dia- 
grammatically shown In Fig. 3 more than one embossing 
element Is operated by each oil pressure line 38a. 38b. 
If the embossing pattern In a system according to Fig. 
a has to be changed, the back pressure valves have to 
be opened so that spring move the embossing elements 
in the retracted position. On the other hand, the supply 
of high pressure oil into one or both pressure circuits 
moves the embossing elements in their embossing po- 
sition. 

[0046] It goes without saying that In the above de- 
scribed embodiments using an oil pressure system, the 
rolls have to be provided as hollow drums. 
[0047] As outlined above, the inventive embossing 
device can bo used both in SSE-systems, union sys- 
tems or steel-rubber systems. Moreover, the first and 
second protrusions can be provided on the same roll or 
on different rolls. Finally, the selective adjusting of the 
gap of the nip of some or all second protrusions can be 
performed with or without influencing the embossing op- 
eration of the first protrusions. The inventive device con- 
siderably reduces the changeover time and, in the em- 
bodiments with oil pressure actuated embossing ele- 
ments, the changeover can be performed fully automat- 
ically without having to stop the machine. 
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1 . Embossing device for tissue paper, comprising: 

- at least a first roll (12) and a second roll (14) 
cooperating with each other to emboss a web 
of material like tissue paper (30; 30a; 30b) In- 
between; 

first protrusions (20) on the circumference of 
the first roll (12) cooperating with the second 
roll (14) to form a first nip with a first gap In- 
between; 

- second protrusions (22; 22a, 22b) on the cir- 
cumference of tho first or second roll cooperat- 
ing with the other of the first and second roll as 
a counter roll to form asecond nip with a second 
gap in-between; further comprising 

- an adjusting means f or selectively adjusting the 
gap of the second nip of some or all second pro- 
trusions (£2; 22a, 22b). 



53 % . Embossing device according to dalm 1 , 
characterized In that 

the adjusting means adjusts the second gap inde- 
pendently of the first gap. 

so 3. Embossing device according to claim 1 or 2, 
characterized in that 

the first roll (1 2) Is made of steel and the second roll 
(14) is made of rubber. 

35 4. Embossing device according to claims 1 or 2, 
characterized in that 

the first roll (12) and second roll (14) form a union 
embossing device. 

40 5. Embossing device according to claims 1 or 2, 
characterized In that 

the first (1 2) and second (1 4) roll are made of steel. 

6. Embossing device according to any of the preced- 
43 ing claims, 

characterized in that 

the first (20) and second protrusions (22; 22a, 22b) 
are on the circumference of the first roll (1 2). 

so 7. Embossing device according to any of the preced- 
ing claims, 

characterized In that 

the first (12) and second roll (14) are synchronised 
relative to each other. 

S3 

a Embossing device according to claim 7, wherein the 
first (12) and second roll (14) are synchronised by 
means of a goar box or a synchronous belt drive. 
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9. Embossing device according to any of the preced- 
ing claims, 

characterized In that 

the adjusting means comprises a means for dis- 
placing the first (1 2) and second roll (1 4) relative to 
each other In an axial direction. 

10. Embossing device according to any of the claims 1 
to 9, 

characterized In that 

the adjusting moans comprises a means for dis- 
placing In a circumferential direction the first (12) or 
second roll (14) relative to each other, wherein a ra- 
tio of the circumferences of the first and second roll 
Is an integer number. 

11. Embossing devtae according to claims 9 or 10, fur- 
ther comprising an anvil pattern an the counter roll 
with depressions (24; 24a, 24b) corresponding to 
the relative positions of the second embossing pro- 
trusions (22; 22a, 22b) 

12. Embossing device according to claims 1 to a, 
characterized In that 

the second protrusions (22; 22a, 22b) are placed on 
additionally provided embossing elements (32; 32a, 
32b), the position of which is adjustable in the radial 
direction of the roll so that they are movable from 
an effective embossing position Into a retracted 
non-effective position. 

13. Embossing device according to any of the preced- 
Ing claims, 

characterized In that 

the additionally provided embossing elements (32) 
have rounded edges. 

14. Embossing device according to claim 12 or 13, 
eharacterlied In that 

the position of the embossing elements (32; 32a, 
32b) Is adjustable by means of an oil pressure sys- 
tem. 

15. Embossing device according to claim 14, 
characterized In that 

the embossing elements (32; 32a, 32b) are at- 
tached to pistons (34) which are movable within cyl- 
inders (40) tn fluid communication with lines for 
pressurized oil. 

16. Embossing device according to any of claims 12 to 

1 5, further comprising biasing elements (42) to bias 
the embossing elements (32; 32a. 32b) into the 
non-effective position. 

17. Embossing device according to any of claims 12 to 

16, further comprising means to selectfvely hold 
some of the embossing elements in the effective po- 



sition, whereas the other of the embossing ele- 
ments are in the non-effective position. 

18. Embossing device according to one of the preced- 

s ing claims, 

characterized In that 

at least one of the rolls has a bombage. 
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